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GENERAL NOTES

All slope ratios are expressed as units
of vertical displacement to units of
horizontal displacement (V:H).

All dimensions are in millimeters (inches)
unless otherwise shown.

REINFORCED CONCRETE END SECTIONS

FOR MULTIPLE (2 & 3) PIPE CULVERTS

1050 mm (42'‘) THRU 1500 mm (60’') DIA.

AT RIGHT ANGLES WITH ROADWAY
(Sheet 1 of 3)

DATE REVISIONS

1-1-07 |Soft converted metric
reinforcement bars.

1-1-97 |Renum. Standard 2103-2.

STANDARD 542121-01




DIMENSIONS OF
STRAIGHT BARS

DIMENSIONS AND QUANTITIES
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No. 13(No. 49)BARS - h to hy

Bend in field
One Required in each headwall

LENGTH (m) LENGTH (m) DIMENSIONS QUANTITIES
BAR | SIZE BAR | SIZE FOR ALL MULTIPLES 2 PIPES 3 PIPES > PIPES 3 PIPES
2-PIPES|3-PIPES 2-PIPES|3-PIPES Concrete | Reinf. Bars| Concrete |Reinf. Bars
b No. 16 | 3.58 5.33 hg |No. 13 1.45 1.45 DESIGN N%Y&TAAL SLOOfPE 2 Enrcr::jSecs. 2 EnigSecs. 2 Enngecs.Z EndkgSecs.
(No. 5)|(11"-9") |(17"-6"") (No. 4) [(4'-9') |(4'-9") NO. |of PIPE| FILL A B C F G D E D E (cu. yds.) (Ibs.) (cu. yds.) (Ibs.)
by No. 16 | 3.96 5.87 hg |[No. 13 1.6 1.6 :
No. 5 [(13-0(197-3 (No. 4 |53 |53 | PLOS m-1721050 [ 1.01 660 | 1.33m [ 152 m [ L.75m | 323 m [ 538 m[ 498 m| 713 m 5.4 200 7.1 245
b, No. 16 | 4.27 6.32 hio | No. 13 1.83 1.83 (042-1'/») (42) (3'-4"") (26) (4'-4'5""y | (5"-0") (5'-9") (10°-7"") | (17'-8") | (16'-4"") | (23'-5"") (7.1) (440) (9.3) (540)
(No. 5) |(14°-0" [(207-9) No. 4 | 6-0 | ©-0" D1.05 m-2 | 1050 12 1.35 m 660 133 m 199 m 1.75 m 3.23 m 6.04 m 4.98 m 7.8 m 6.7 245 8.7 290
bs No. 16 | 4.65 6.94 Ay | No. 13 1.98 1.98 (D42-2I) (42) (4'-5"") (26) (44, | (6'-6'/4') | (5-9'") (10'-7"") | (19-10"") | (1e'-4"") | (25'-7"") (8.8) (540) (11.4) (640)
No. 5 |(15°-3) [(227-9) No. 4 | 6-6) |6 -6 D1.2 m-ll/z 1200 1115 12 m 740 1.5 m .7 m .93 m 3.58 m 5.98 m 5.51 m 791 m 6.4 231 8.5 277
ba No. 13 | 4.42 6.25 hiz |No. 13 221 221 (D48-1'/>) (48) (3'-9"") (29) (4'-11"") (5'-7"") (6'-4") (11'-9") | (19'-8") | (18’-1"") | (26'-0"") (8.4) (510) (11.1) (610)
(No. 4 |14'-6') [207-6") (No. 4) | (77-3y | (77-31) D1.2 m-2 1200 12 152 m 740 1.5 m 2.24|l m 1.93 m 3.58 m 6.75 m 5.51 m 8.68 m 8.2 286 10.5 336
bs No. 13 | 4.95 7.01 hi3 |No. 13| 2.44 >.44 (D48-|2) (48) (5'-0"") (29) 4-11" (-4 | 6-4") (11'-9") | (227-2"") | (18’-1"") | (28'-6"") (10.7) (630) (13.7) (740)
No. o 1631 l23-0) (No. 4 |&'-0" | @0 | | DL35-1% [1350 [, [} 127 m [ 80 [ 166 m | 1.88 m | 211 m [394m [ 66m [605m | 871 m 7.6 263 10.0 318
be No. 13 | 5.26 7.32 hia | No. 13| 2.67 2.67 (D54-1'/) (54) (4'-2"") (32) (5'-5Y"") | (67-2'") (6'-11"") | (12"-11"") | (21"-8"") | (19-10"") | (28'-7"") (10.0) (580) (13.1) (7T00)
No. 4 |17-3 |24 -0 (No. 4) | (®8-9) | (87-9") D1.35 m-2 | 1350 12 1.7 m 810 1.66I m 2.49 m 2.1l m 394 m 7.46 m 6.05 m 9.57 m 9.8 304 12.5 363
by No. 13 | 5.49 7.47 w No. 13 | 1.22 1.22 (D54-2) (54) (5-7"") (32) (5-55"") | (8-2") (6'-11"") | (12"-11"") | (24’-6"") | (19'-10"") | (31"-5"") (12.8) (670) (16.3) (800)
(No. 4 |18-0 |(24-6"1) (No. 4) | a-0 |a-0 D1.5 m-1'/>| 1500 111/, 1.4 m 890 1.83 m 206 m | 229 m | 429 m 7.2 m 6.58 m 9.49 m 8.9 295 1.7 358
bg No. 16 | 5.79 7.7 (D60-1'/5) (60) (4'-7"") (35) (6'-0"") (6'-9"") (7"-6"") (14'-1"") | (237-8"") | (2U'-7"") | (31"-2"") (11.7) (650) (15.3) (790)
(No. 5)[(19'-0" |(257-3"1 DL.5 m-2 1500 12 1.88 m 890 1.83 m 2.74 m 2.29 m | 4.29 m 8.16 m 6.58 m | 10.45 m 1.5 354 14.7 422
by |No. 16 | 6.25 7.92 (D60-2) (60) (6'-2") (35) (6'-0"") (9'-0"") (7'-6"") (14"-1"") | (26'-10"")| (2U'-7") | (34'-4"") (15.0) (780) (19.2) (930)
(No. 5)|(20°-6"")|(26'-0"")
b [No. 13 | 6.48 | 8.23 DIMENSIONS OF BENT BARS
(No. 4) [ (21"-3')|(27"-0"")
by, |No. 13| 7.0l 8.46 No. 16-?Nc(|)r55)v to vy No. 16 -b('?lgsg; to hy 640
(No. 4) [(23"-0")|(27'-9") ’ >PIPES : T PIPES (25)
Bz |No. 13 7.32 | 9.3 BARS c | el Bars TOTAL TOTAL
(No. 4) [(24°-0"")|(30"-6"") a b LENGTH| © b LENGTH o
b3 |No. 13 | 7.92 | 10.36 olz
No. 4 260134 -0 v 1.83 m (2.44 m h 38 m | 1.7 m [6.32 m |493 m| 15T m |8.07T m Yl
(6'-0"") [(8"-0"") (10°-5") | (5"-2"") |[(20"-9')|(16'-2"") | (5'-2"") |(26'-6"")
Vi 1.68 m [2.29 m hy [3.18 m|[2.03m [7.24 m (493 m|2.03 m [8.99 m 610
(5'-6"") | (T'-6"") (10'-5"") | (6'-8"") [(23'-9") [(16"-2"")| (6'-8"") [(29'-6"") (24)
vz | 152 m|2.3 m hy, 353 m| .78 m [7.09 m |5.46 m| .80 m [9.06 m
(5-0"") | (7"-Q"") (11=-7)| (5'-10"") [(23"-3") [(17'-11")| (5'-11"") |(29'-9"")
v 1.37 m | 1.98 m h 353 m| 231 m |8.15 m |5.46 m| 2.3 m [10.06 m
’ (4'-6" [ (6-6") ’ AU-7 | (-1 |26-9) [T -1 (T =614 [(337-071) No. 13(No. 4)-BAR d No. 13(No. 4)BARS v to V7
V4 .22 m|1.83 m hy |3.87 m| 198 m |(7.83 m|6.0 m | 2.0 m 10.0 m
(4'-0"") | (6"-0"") (12-9')| (6'-6"") |(25'-9') |(19'-8"") [(6'-6!/>"") [(32'-9")
vs |1.07 m|[1.68 m hg [3.87 m| 251 m (889 m|6.0 m | 253 m |[11.06 m
(3'-6"") | (5'-6"") (12°-9°)| (8-3"") (29'-0) |(19'-8"") |[(8"-3/»"") |(36'-3"") le |
Ve 910 1.52 m he |4.24 m| 2.18 m [8.60 m [6.53 m| 2.18 m [10.89 m ‘ ‘
(36) | (5°-0") (137-11")| (7'=2"") |(28'-3"") [(21"-5"")| (7'-2"") |[(35'-9"") © 6
V7 760 |[1.37T m hy (424 m| 2.79 m [9.82 m (6,53 m| 2.83 m [12.19 m
(30) | (4'-6"") (13'-11")] (9'-2'")  [(32'-3"") |[(21'-5"") [(9'-3/5"") [(40'-0"") 1.2 1.1
Bars !
h -hz-h4-he Bars
h,-hs-hg-hy All dimensions are in milimeters (inches)

unless otherwise shown.
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BARS IN ONE END SECTION - 2 PIPES
1050 Pipe 1200 Pipe 1350 Pipe 1500 Pipe
(42) (48) (54) (60)
D1.05-1"/> D1.05-2 D1.2-1Y, Di1.2-2 D1.35-1'> D1.35-2 D1.5-1Y/> D1.5-2
(D42-1'/») (D42-2) (D48-1'/5) (D48-2) (D54-15) (D54-2) (D60-1'5) (D60-2)
BARS No. BARS No. BARS No. BARS No. BARS No. BARS No. BARS No. BARS No.
d 12 d 13 d 13 d 15 d 14 d 16 d 16 d 18
b 2 b 2 b1 2 b1 2 b> 2 b2 2 bs 2 b3 2
Dy 1 b4 1 bsg 1 bsg 1 be 1 be 1 by 1 by 1
bg 2 bg 1 bg 2 bg 1 bg 1 bg 1 bg 1 bg 1
bg 2 Dig 2 D1g 2 D12 2 Diy 2 D12 1
h 2 Ny 2 hy 2 hs 2 Ny 2 hg 2 he 2 hy 2
V7 [ V7 8 V7 4 V7 4 Ve 4 Ve 6 V5 6 V5 8
V4 4 V4 6 V5 4 Vs 8 V4 4 V4 6 V3 4 V3 6
V3 2 V3 2 V3 4 Vo 4 Vi 4 Vi 4 % 6 v 6
V1 2 2 2 Y 2 % 2
w 2 w 2 % 2 w 2 % 2 w 2 w 2 w 2
BARS IN ONE END SECTION - 3 PIPES
1050 Pipe 1200 Pipe 1350 Pipe 1500 Pipe
(42) (48) (54) (60)
D1.05-1"> D1.05-2 D1.2-1Y> Dl.2-2 D1.35-1'/> D1.35-2 D1.5-1Y> D1.5-2
(D42-1'/>) (D42-2) (D48-1Y/>) (D48-2) (D54-1'/5) (D54-2) (D60-1Y/>) (D60-2)
BARS No. BARS No. BARS No. BARS No. BARS No. BARS No. BARS No. BARS No.
d 15 d 17 d 17 d 19 d 19 d 21 d 21 d 23
b 2 b 2 b1 2 b1 2 b, 2 b2 2 b3 2 b3 2
by 1 b4 1 bg 1 bg 1 beg 1 b7 1 bg 1 bg 1
bsg 2 bg 1 bg 2 bg 1 bg 1 by 1 b1y 1 bio 1
bg 2 by 2 by 2 Do 2 Do 2 Do 1
D3 2
h 2 hy 2 hy 2 hs 2 hg 2 hg 2 he 2 h7 2
V7 6 V7 8 V7 4 V7 4 Ve 4 Ve 6 Vs 6 Vs 8
V4 4 V4 6 V5 4 Vs 8 V4 4 V4 6 V3 4 V3 6
V3 2 V3 2 V3 4 Vo 4 Vi 4 Vi 4 % 6 v 6
V1 2 Vi 2 % 2 Y% 2
w 2 w 2 w 2 w 2 w 2 w 2 w 2 w 2
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